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This invention provides an inflatable structure, imoervious 
to fluids and built up of supposed plies of r^erized fabric 
or the like, which can be readily fabricated in large dimeters, 
of 30 * ^hea .or more, and in long lengths. 

.' .^ e l ^^;f rovidc3 a of manufacturing such an 

inflatable ,^1^ which comprises curing under heat and press- 

Ure . ln ; a : C ^f belt ° r Sirilar .successive lengths of an 

assembly corutituted by a plurality of superposed plies of 
rubberized ; fab^V the like wrapped around one another with 
staggered joint*, the assembly including inside the innermost oly 
a material which will prevent the opposed surfaces of this ply 
f ror. bonding together. 

The resulting product is flat and has the external ao^arance 
of a conveyor belt, but it ha, a passage way extending throughout 
its length. By clampin-; its ends and fitting an entry valve, the " 
"belt" can be inflated to for., a bolster, filled with liquid 'as 
c tank, or by making suitable coupling connections to the ends 
inctcd uf clamping, the strrcturc czr. be employed as a hose. 

s 3 me cases it is convenient to provide the assembly with 

* tube of rubber, polyvinyl chloride or other suitable thermoolasti 
««t:rl.l devoid of fabric as the innermost -ply, iB which caoe 
U,c .dU.icn-proventing material may be provided as a coating on 

i- r inL...ri„r cf this tube, .he nJes/oly may also include an 

..Orusion resisting cover, which may be of the same material 
i.i us inner tube. 

:n, constituent plies are oreferably of woven fabric contain- 
'"• U •' ivnt5i0tlc y,rn » s,:c - -or ex.,.,lo as nylon or ierylene 
: • :> -" r *' Tr3de : - k) > ^rizea with n,t,,al or synthetic 
■v,,r. The fabric ,lies may, however, be i,.,,cgnated by other 
• wl.xch will cu.-., and bond together in the press, such for 

>•■-.:« iu polyvinyl chloride, ■« mixture oi polyvinyl chloride 

• • nitrilo rubber and or.h.r suitable thermoplastic materials. The 
....o rt C od not, however, noccaarily be of woven fabric. Thus 

' • 3y> ln salt - bld c -— - r Him- o. nylon or ter/icc, , 
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of latex-i . predated nen-..*ovv:n .^bric or ::f paper impregnated 
•„ith a thennoplastic material , or v *. r.sin. 

inflatable 'belts' :..idw ac Jcicribcu -cove .7;ay be utilized 
a i inflatable bolator^ , c.;;. 3^ inches in oi:..;.cter and 12C feet 
in length, for u^c in a'-.: ort i r.£ the roof in ^ co^liory, as 
:?illov. tanks for thu ti\.:*.* rrt of liquid in bjii; on roaa vehicles, 
a- floating booir»w *or -uc in harbours to o.uvont the spread of 
ilOw-.t.n c ; oil from oil loading installations ani as ho3es aanuf^c- 
tured in lon^ lengths for ctcr-jency 3upAies of water or fuel oil. 
They itay also be used, when inflated, as docksidc fenders, wei^htc 
at end, floating in an upright position a;;2in3t the dock 'ail 
and anchored thereto by chains. 

i r desired the hose ...ay be provided with a double or multiple 
internal passage way by liyinr an internal ply or plies of 
rubbr.rir.wU fabric across the interior of the innermost folded 
iy v.iuh uhcsion-prcvontinr; material between the opposite ^u /face 
of ur.o ir.-emai ply or 1 i : o and tha surface- of the innermost ply 
f.ach i.nr.emoat ply will, then fon.i when the ho so io inflated an 
ir.t2rr.al longitudinal b-i'.:V.o:;d which will operate to pre\er.t surrje 
of contained liquid when h oe is used as a pillow tank, or to 
provide separated passa:; j v.ayc for the contai.nr.ent and conveyance 
of di..'j.ent fluids when :l>l : j 1 ho-e or bosrr.. 

In the case of a pili.o* *.ar.k the bulkheads are lightly cer- 
. orated to equalise distribution of liquid into the various cor..- 
-?.rtr.:onts. In a hoso of ultipl bore they r j not perforated. 

-he process of manufacture is continuous and there is no 
restriction, except for t.ans^orw difficulties, on the length of 
•,vwO which can be produced in on: uit-cc. In this respect the ho~e 
is produced exactly as a convjyor belt is ...ade, in that a built 
up carcase is assembled in a fl* r state and fed into a press and 
v.lcsnized length by length successively with overlaps, and coiled 
up r. air. after vuicar.i2af.0n. 

The hose can accord.. ;^iy be manufactured in lengths of up to 
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1000 ft. and its diameter is restricted only by the width of the 
press available, oir.ce the hose, although of larger diameter, is 
produced in a flat state, it is, like a fire hose, easy to coil, 
in fact, it coils exactly as if it were an ordinary conveyor belt. 
The resulting coil is stable and compact and can easily be 
transported and handled. The hose will run off the coil freely 
in the flat condition and only beccr.es round in section when inter- 
nal pressure is applied. On emptying, or upon deflation, the hose 
returns to the fiat state and can be readily coiled again. Other 
rubber hoses of large diameter which have been built on mai.drels 
are intrinsically round and do not coil satisfactorily so that they 
can only se hindied in extremely limited lengths. 

The adhesion-preventing material may be constituted by a powder- 
ed, liquid or gei-liko cuterial such for example as ground mica( 
whiting, talc, starch, clay, an emulsion of wax with or without a 
silicone, sulphonated castor oil, a mixture of sulfonated fatty 
-~id, a polyethylene glycol , Glycerine, or methyl cellulose or 
polyvinyl alcohol in -el or paste form. Methyl ce.iulose and 
polyvinyl alcohol leave a film within the cured assembly which is 
-oluble in water and can s/osequently be washed out of the structure. 
Alternatively, ch» adhosi >n-preventin S material may be in sheet 
ar.a C5--.5tvc'Jted, for *xft:<ple, by a sheet of metal, vulcanized 
•-... = .•: , ;„.-ed rubber hydrochloride, or polyvinyl chloride or other 
vinyl polymer. In this ease the sheet also acts as a former. ..-hen 
c.ch a foraer is used, it is in .to~t cases desirable to provide a 
parting a-ent between the former and the innermost ply in order to 
prevent the innermost ply .ris sticking to the fonaer. Preferably 
-ha parting agent is provided ts a coating on the internal surfaces 
of the innermost ply in order to prevent them from .ticking together 
d-ring handling and advance o.' the i^uperposed plies to the press, 
.'reparaticna of chalk, talc or zir.c stearate powder or combinations 
of t.ieac would normally be usuj as surface coatings for the rubber 
:r.r,err..cst ply. It is also poa-itle to coat a metal forcer with wax, 

a silicone rr-.-ise relcisw . «.-.t, or to coat the faraar wi;..; r. 
r.oat resisting inert vsmi... :..yor to prevent adhj 
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to it daring vuica,i=,tion. The inert varnish .ay constat of a 
silicone rcain, and . reparations of pol y-tetra-f | uor-ethyien 3 
-y also be e,pl if , he fora9r u Qf vulcani2ed ^ 
,/athotic rubber ,,,. e nce of a coating of chalk or talc on 
the surface of the uncred inner ply win bo sufficient to pre- 
vent ad.ho.ion. 1, , r .... c ,.. 0 o: thi [QmQr ^ ^ ^ ^ 
temperature resist, inert ^ && no ^ 

in S agent will be nocc^cary. 

The Tomer, when of rigid materiul, nay have rounded edges 
=.-c r :.M, 3 , rvos t0 eliminate tha produ . ;tion Qf sharp creases ^ 

ed 5 w of tne innermost P ly when the asseably is cured in tke 
; .re.,,. ;,3 f onner ^ conveniently bfi R ^ ^ 
t. ic.<noja of the order oi 1/S". 

•hen proline „ structur. or considerable len e th 

tr.e :-.™r w U l C c lhort „ d BichlJrawn rroa ^ ie ^ h 

-nto the next length co be pressed. In the case, however, of 
sorter statures in , ended f „ _ „ ^ ^ ^ ^ 

t,'.e : .mcr =uy atKi fwP the full length of the assembly and bo 

^"*iy- lo facilitate withdrawal, the fon.er 
to split lon.itodinaU,. -hen, fonMr my „. ^..^ 

:n» close contact with the Interna! edges of the assembly by " 

ca;ain^ the edr,e o:' one hair r« t-<a 

« o. on. half to ride over the other half, where- 

y-on it may easily be withdrawn. 

••hen the fonner is ox' ruhhp*- n >» u -i 

ruooe. or other elastic material it 

cay con,ain embedded longitudinal yarns so that It ,say expand 
-ceways under pressure to ensure aouldin, of the Inner ed-es 
« the asse=,bla 5 e ass ns.erth.less be capable of being withdrawn 
-er,;c„„ise oyer a considerable length without breaking or stretch- 
unduly. 

The invention will now be further explained with reference . 
to the accompanying diagrammatic drawings, i, whlch:- 

yiZ.l is a tran,ver ae section through an inflatable .true 
-•re nade in accordance with the invention, 

■ iC * 2 13 a di3Cra:S illu3 ^atin e the fabrication of the 
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Figs. 3 an<i 4 are sectorial views illustrating alternative forms 

of press for use in accordance with the invention , 

Fig. 5 is a section through an internal ply for use in making 

a hose with a double internal passage way, 

?ig # 6 shows the resultant hose after curing, 

rig* 7 shows the resultant hose when expanded, 

Fi£S«8-10 are sectional views illustrating alternative forms 

of end closure, 

* v ig.ll shows an appropriate form of former, 

.-'ig.12 illustrates the moulding of an assemblage round a 

forr.er, 

Fig3.13A, 3 and C illustrate successive stages in the 
fabrication of a rubber foraer with embedded textile yams, 

Fig. 14 illustrates tha manufacture of a hose with reinforcing 
rubber rods and 

Fig. 15 illustrates a hose with reinforcing fabric strips at 
it 3 edges. 

The hose shown in *"ir.l, which is suitable for uso as an 
ini'latable bolster, consists sf an inner tube 20 of rubber, a 
series of surrounding plies 21 of rubberized fabric having longitu 
dinally s tapered joints 22 end an external nb rasion resisting 
cover 23 of ruober. Aw . -.--icstcd in *''ig.2, z'r. inner tube 20 of 
rubber, containing the achir.ion preventing iz-gredient and either 
icrr.ed as a tube or constituted by a strip sf rubber folded into 
tubular form with an overlap joint, is fed forward to form the 
innermost layer of a carcase a: it travels forward. A strip 21 
of rubberized cloth is drawn fro.T; a roll 2U of the cloth and 
folded around it to fora a ply having an overlap joint 22 which is 
staggered in relation to the joint (when present) on the tube. Th.i 
procedure is repeated to apply in succession further cloth plies, 
using cloth of progressively, increasing width and staggering the 
joints in successive plies. The outer covering of rubber is then, 
applied. ihe carcase is then vulcanized, length by length, betw-io 
the ton and botto::. pistons 25 Uig.3) of a bilting press, edge 
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moulding bars 26 being provided if desired. These need not 
necessarily contact the outer edges of the hose as illustrated 
but can be used simply as spacers between the platens 25. 
When the inflatable structure is intended for use as a round 
hose, edge moulding bars 26 with concave inner faces' may be use 
in the press to ensure that the edges of the moulded structure 
will bo convex and that it will inflate to a circular hooo of 
uniform wall thickness. 

If the hose is required to have reinforced edges and an 
outstanding fin 30 at each edge additional plies 29 of rubbcriz 
fabric (Fig.4) are superimposed upon the edges of the carcase 
beneath the rubber covering, and the press will include top and 
botto*. edge moulding bars 27 in addition to the platens 25 and 
the moulding bars 26. 

If the length of cloth in a roll is insufficient to make-u; 
a full length of hose, each ply may be made up of successive 
lengths of cloth jdned end to end with an overlap bias joint at 

The reinforced edges, when provided, can be used for attac. 
ment to the hose of clamping plates for use in dragging the 
inflated bolster forward or, in the case of a floating boom, To, 
supporting weight, anchor plates or the like. 

Fi G 3.5-7 show the production of a hose 20 having u divided 
internal passageway. In this ,ase the innermost ply 31 is fold , 
as shown in ^.5 with adhesion proventinc material po3ltioneQ 

as indicated at 32. In the finished hose the portion 33 of the 
innermost ply constitutes an internal bulkhead. 

Khen the hose is to be used as a pillow tank or bolster ice 
clo-.c ends can be formed in a number of ways. Thus the ends of 
the hose can be flattened after trimming and clamped by bolts )i, 
between metal brackets, as shown in r ig . 8( or drmed ^ 
with washer,. As an alternative to the use of metal and as she,, 
i--. ?i C ,.9 and 10, the anti-adhesion material may be omitted at t. 
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end - oi * the ho3c so th3t aii Plies ooco:,c vulcanized toother 
at the ends. In this c:.: it -ay be desirable to turn the 
fabric plica alternately over s.o end (^i n .lC), or to provide 
edditi nal reinforcing; .Mies 29 (H-.9) of rubberized fabric 

re in .1 too ends of the carcase ana «o an end moulding bar in the 
press. 

reference has already been nade to the or a fomer and 
a suitable former 34 is shown in rig.n. ihe fonner has ro{ . nded 
ec G es 35 which ensure t.tat no sharp crises will be formed at 
the ct~2S of the tube 2e constituting the innermost ply dir.. 12). 

'i£3.13A, 3 and . illustrate the formation of 3 rubber 
fomer having embedded textile yams. .»s show., the yams 36 
are laid on a sheet 37 of ruboer, which is afv.rv.xrds folded arour. 
the yarns and vulcanized. 

-h-.rs creaset at th, ed C es of the innermost ply aay also be 
avoided, as shewn in 14, by including i.-. the structure to be 
cured longitudinal rod. je o.' vulcanized or .aui -vulcanized rubber 
Ir.o press includes concave c;;;e .scalding bars 2s. 

-harp creases car. also oe avoided by incorporating in the 
interior of the carcase a semi-cured inner tube .nade up and test- 
ed oc: - ore it is incorpo.-.it-.-d into the structure, ihe uue of a 
so-i-curec inner tub- prevents tr.e production o: sharp creases at 
tho c.i os of the inn-.-r.toss ,.y surin;- vulcanisation beea.se the 
s 2 ;.i-cured layer o: roc. ..- :o:s not flow „o any appreciable extent. 
:h0 --- r - e of ce:;i-vulcs:;--cc:or. wil. so such that as .v.uch s.s 
po— ible of its resistance ts the iorrtat. on o. flow crea.es is 
obtair.ee, whilst it is utiil possible to outs in a C ood bono at the 
overlap joint, and to the textile ply to which it is adhered. The 
cho ce of exact decree of sc.T.i-cure for the optimum balance between 
tues: conflicting re iuirements will depend on the nature of the 
individual ruboer cs.spos: ti .r. i-. question. 

sr.-.r;: creas-s car. also re ivoidod, as shown in Fig. 15 , yy 
using sr. unvulcaniz.-c flattened rubber iio, 39 so the innenso.-t 
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?ly and incorporating longitudinally extending fabric strips 40 
within the edges of this tube. Jy the <ise of fabric having good 
strength and elongation properties (e.g. staple nylon fabric) we 
can ensure that the fabric strips, which become bonded to the 
rubber tube, act as formers to give a finite radius of - curvature 
at the edges and present subsequent cracking. 

Reference lias been made above to the ure of plies of woven 
fabric wrapped with staggered longitudinal joints. As an 
alternative the plies nay consist of the ...aterlal known as tyre 
cord, i.e. a rubberized fabric having substantial warps and light 
wefts which suffice on.y to hold the fabric together, -.hen such 
fabric is used to make the inflatable structure it is lapped 
helically in strip for.:, around a preformed inner tube of rubber 
or the like, or around a suitable flat former, in p-irs 
op rosing layers in which the warps extend helically in opposite 
directions and incline to the axis of the structure at 
s.vr^xisately the ideal an-le o: 54° 45 ». 
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THE ©QODIMENTS OF THE EfVEHTICN IN WHICH AN EXCLUSIVE 
PROPERTY CtR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS: 

1- A method of manufacturing an inflatable structure which is 

impervious to fluids and is built up of superposed piles of rubberized 
fabric or other material which will cure and bond to an adjacent ply under 
heat and pressure, which method comprises curing under heat and pressure in 
a conveyor or similar press successive lengths of an assembly constituted by 
the superposed plies, which are wrapped around one another with staggered 
joints, the assembly including between the opposed surfaces or tne innermost 
ply a material which will prevent said opposed surfaces from oonding together. 

2. A method as claimed in claim 1, in which the innermost ply is a 

tube of rubber, polyvinyl chloride or other suitable thermoplastic material 
having no fabric reinforcement and the adhesion -preventing material is pro- 
vided as a coating on the interior of this tube. 

3 • A method as claimed in claim 1 or 2, in which the assembly includes 

an abrasion resisting cover. 

U. A metnod as claimed in claim 1, in which th? adhe si on -pre venting 

material is constituted by a withdrawable former disposed within zhs assembly. 

5- A me thou as claimed in claim in which a parting agent is provid- 

ed aetween the former and the innermost ply. 

6. A method as claimed in claim <♦ or 'j, in wnich the former is a strip 

of metal witn rounded edges . 

7 - A method as claimed in claim k, Ux which the former is a strip of 

vulcanized rubber. 

o. A method aa claimed in claim 7, in which the former contains 

embedded textile yarns. 



A methDa as claimed In claim 1. in which tne press includes ed£e 
ac^Lilng oars . 
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10- A method as claimed in claim 9, in which the edge moulding bars 

nave concave inner faces. 

11. A method as claimed in claim 9 or 10, in which the prese includes 

up and bottom edge moulding bars for forming ribs at the edges of the inflat- 
able structure. 



12 • A method as claimed in claim lor 2, in which the innermost ply is 

so shaped that the structure has an internal transverse bulkhead. 
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